The low density lipoprotein receptor-related protein modulates protease activity in the brain by mediating the cellular internalization of both neuroserpin and neuroserpin-tissue-type plasminogen activator complexes.
Proteases contribute to a variety of processes in the brain; consequently, their activity is carefully regulated by protease inhibitors, such as neuroserpin. This inhibitor is thought to be secreted by axons at synaptic regions where it controls tissue-type plasminogen activator (tPA) activity. Mechanisms regulating neuroserpin are not known, and the current studies were undertaken to define the cellular pathways involved in neuroserpin catabolism. We found that both active neuroserpin and neuroserpin.tPA complexes were internalized by mouse cortical cultures and embryonic fibroblasts in a process mediated by the low density lipoprotein receptor-related protein (LRP). Surprisingly, despite the fact that active neuroserpin is internalized by LRP, this form of the molecule does not directly bind to LRP on its own, indicating the requirement of a cofactor for neuroserpin internalization. Our studies ruled out the possibility that endogenously produced plasminogen activators (i.e. tPA and urokinase-type plasminogen activator) are responsible for the LRP-mediated internalization of active neuroserpin, but could not rule out the possibility that another cell-associated proteases capable of binding active neuroserpin functions in this capacity. In summary, neuroserpin levels appear to be carefully regulated by LRP and an unidentified cofactor, and this pathway may be critical for maintaining the balance between proteases and inhibitors.